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DETAILED ACTION 
Claim Objections 

Claim 1 is objected to because of the following informalities: In claim 1, line 6. 
"photomaking" should be changed to "photomasking." Appropriate correction is 
required. 

Claim 3 is objected to because of the following informalities: Claim 3 recites the 
limitation "the front side silicon" in line 7. There is insufficient antecedent basis for this 
limitation in the claim. Also in claim 3, the word "are" in line 10 should be deleted. 

Claim 4 is objected to because of the following informalities: Claim 4 recites the 
limitation "the front-side electric insulation and the KOH etch-resistant metallic layers" in 
line 2. There is insufficient antecedent basis for this limitation in the claim. Claim 4 also 
recites the limitation "the silicon" in 4. There is insufficient antecedent basis for this 
limitation in the claim. 

Claim 5 is objected to because of the following informalities: Claim 5 recites the 
limitation "the front side electric insulation and the KOH etch-resistant metallic layers" in 
lines 1-2. There is insufficient antecedent basis for this limitation in the claim. 

Claim 10 is objected to because of the following informalities: Claim 4 recites the 
limitation "the CMOS structure" in line 3. There is insufficient antecedent basis for this 
limitation in the claim. Additionally, either "a" or "the" should be inserted between "of in 
line 3 and "semiconductor" in line 4. Appropriate correction is required. 

Claims 2, 5, 6, and 7 are objected to because of the following informalities: 
Claims 2, 5, 6, and 7 contain the word "preferably," followed by a limitation. It is not 
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clear to the examiner if the limitations following the word "preferably" are intended as 
claimed limitations. Since "preferably" is a vague word and implies that the limitations 
are not mandatory, the examiner has not given patentable weight to the limitations 
written as preferable in claims 2, 5, 6, and 7. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-10 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 1, it is not clear whether the feed-through recited in lines 1 and 3 is the 
same as the vias recited in line 6, since a feed-through and a via are both through- 
holes. The claim will be treated as best understood by the examiner. 

Claims 2-10 are rejected for depending from claim 1. 

Ciaim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - (b) the invention was patented or described in a printed 
publication in this or a foreign country or In public use or on sale in this country, more than one year prior to 
the date of application for patent in the United States. 

Claims 1, 3, 4, and 10 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Under (WO 96/13062, published May. 1996). 

Regarding claim 1, Linder teaches a process for generating a feed-through in a 
semiconductor wafer (110 in Figs. 4A-4P; p. 8, line 32), which has electric circuitry 
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embedded in a front surface (pads 106 in Fig. 4A), whereby a hole for the feed-through 
is generated by the combined use of a front-side protection layer (protective oxide or 
nitride layer 112 in Fig. 4B; p. 8, line 37 - p. 9. line 12) and a wet KOH etch process 
etching the hole from a back side of the wafer (Fig. 4F), where a photomasking process 
is used to define the vias (p. 10, lines 3-31), followed by deposition of via material (190 
in Fig. 40). 

Regarding claim 3, Under teaches the process as claimed in claim 1, and further 
teaches that the etch process from the back side takes place in a number of steps: 

• a KOH-resistant layer is deposited on the back side (122 in Fig. 4C), 

• openings for the through-holes are defined in the KOH etch-resistant layer 
using a photomasking process in alignment with the circuitry embedded in 
the front side silicon (Figs. 4D-4E), 

• the openings for the through-holes are etched in the KOH-resistant layer 
(Fig. 4E), and 

• the through-holes in the silicon re etched in a KOH bath (p. 10, line 22 - p. 
11, line 4). 

Regarding claim 4, Linder teaches the process as claimed in claim 3, whereby 
the front-side protection layer covering the through-hole is etched from the back side 
through the formed holes in the substrate (Fig. 4G). 

Regarding claim 10, Linder teaches a device produced according to claim 1, 
wherein terminals for gaining contact with a CMOS structure embedded in the surface 
of the semiconductor wafer (p. 4, lines 20-22 teach CMOS circuitry) are placed on both 
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the back and front sides of the wafer (temiinal 58 is on the front side of the middle wafer 
in Fig. 2, terminal 56 is on the back side), and where a feed-through connects the 
terminals on the back side with the CMOS circuitry embedded in the front side of the 
wafer (feed-through 40 with conductor 46 connects the terminal 56 with the circuitry 
embedded on the top of the middle wafer in Fig. 4). The term "amplifier" has not been 
given patentable weight because this term appears only in the claim preamble, and no 
limitation in the body of the claim restricts the device to having structure specific to an 
amplifier. See MPEP 21 1 1 .02. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2 and 5-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Under (WO 96/13062, published May. 1996) in view of Munch (U.S. 6,538,328). 

Regarding claim 2, Linder teaches the process as claimed in claim 1, and further 
teaches that the front-side protection layer comprises an electrical insulation layer 
(oxide or nitride), but does not teach that it also comprises a KOH-resistant metallic 
layer. 

Munch teaches using a KOH-resistant metallic layer comprises a TiW layer and a 
Au layer (column 3, lines 25-42) to protect the front side of a wafer having contact pads 
during a back-side KOH etch. 
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Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the process taught by Linder, and further add a protective 
KOH-resistant metallic layer to the front side of the surface to protect the contact pads, 
and to avoid the use of additional mechanical equipment to protect the wafer, as 
expressly taught by Munch (column 2, lines 39-49). 

Regarding claim 5, Linder teaches the process as claimed in claim 3 (note 35 
U.S.C. 102(b) rejection above), but does not teach that the front-side protection layer 
covering the through-holes are etched from the front side. 

Munch teaches forming a front-side protection layer of TiW and Au, etching a 
through-hole using KOH through the back side of the wafer, and then etching the front- 
side protection layer from the front (Fig. 3G, column 5, lines 35-42). 

Therefore, at the time of the invention, it would have been obvious to use the 
process taught by Linder, and further etch the front-side protection layer from the front, 
as taught by Munch, since the method taught by Munch provides many advantages, 
such as reduction in manufacturing costs due to the ease of batch-production of devices 
(column 5, lines 27-30). 

Regarding claim 6, Linder and Munch together teach the method of claim 5. 
Linder further teaches that the inside of the etched holes and back side of the wafer are 
covered with an insulation layer (PECVD-deposited insulation layer 170 in Fig. 4J; p. 11, 
lines 30-34), and the insulation layer is covered with a plating base (TiW and Au layer 
172 in Fig. 4K; p. 11, lines 35-36). 
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Claim 8 rejected under 35 U.S.C. 103(a) as being unpatentable over Under (WO 
96/13062, published May, 1996) in view of Kahle, II, et al. (hereinafter "Kahle et al.", 
U.S. 5,733,479). 

Regarding claim 8, Under teaches the process as claimed in claim 1, whereby 
the photomasking process comprises deposition of a photoresist, whereby the 
deposited photoresist is exposed through a mask defining the negative image of the 
feed-through back and front side respectively, and where the photoresist is developed 
and the feed-through is subsequently formed by deposition of metal (Linder teaches 
using conventional photolithography— p. 12, lines 20-23; Fig. 4N — ^which involves 
depositing photoresist (shown in Fig. 4N), and exposing the deposited photoresist 
through a mask defining the negative image of the feed-through back and front sides 
(results in the photoresist pattern shown in Fig. 4N — although Linder does not expressly 
teach using either positive or negative photoresist, a mask used with either would define 
both the negative and positive images of the feed-through, since "defining" the image 
does not limit the mask to being either light-field or dark-field). 

Linder does not teach that the photoresist is electrodeposited. 

Kahle et al. teaches that it is advantageous to electrodeposit photoresist in a 
substrate having holes because the photoresist does not plug the holes (column 1 , lines 
38-42). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the process taught by Linder, and further use 
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electrodeposited photoresist to avoid plugging the through-hole, as taught by Kahle et 
al. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Under 
(WO 96/13062, published May, 1996) in view of Kahle, II, et al. (hereinafter "Kahle et 
al.", U.S. 5,733,479) as applied to claim 8 above, and further in view of Gross (U.S. 
6,458,696). 

Regarding claim 9, Under and Kahle et al. together teach the process as claimed 
in claim 8, but do not teach that the feed-through is formed by deposition of Cu and Ni. 

Gross teaches forming a feed-through in a substrate by depositing Cu and Ni 
(column 9, line 40 - column 10, line 9). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the process taught by Under and Kahle et al. together, 
and further deposit Cu and Ni in the through-hole to form the feed-through. The 
motivation for doing so at the time of the invention would have been that these materials 
are appropriate for plating, using the method shown by Gross to effectively coat the 
surface of through holes having small diameters (column 2, lines 53-58). 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Under 
(WO 96/13062, published May, 1996) in view of Munch (U.S. 6,538,328) as applied to 
claim 6 above, and further in view of Eldridge et al. (U.S. 2003/0045082). 

Regarding claim 7, Under and Munch together teach the method of claim 6. 
Under further teaches taking care to prevent forming insulation material on the front 
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side originating from the PECVD process on tlie back side, but does not expressly 
teacli removing whatever residual insulation material may form. 

Eldridge et al. teaches sputter-cleaning a wafer to remove undesirable residual 
oxides (paragraph 0099), 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the process taught by Linder and Munch together, and 
further use sputter-cleaning to remove residual insulator from the PECVD process, 
since Eldridge et al. teaches that it is known in the art of semiconductor processing to 
use sputter-etching to remove undesirable residual insulating materials from wafers. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached at 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
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have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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